501.42841X00 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s): 
.Serial No.: 
Filed: 
Title: 
Group: 



KUMAGAI, et al. 
Not yet assigned 
July 24, 2003 

SEMICONDUCTOR DEVICE 
Not yet assigned 



LETTER CLAIMING RIGHT OF PRIORITY 



Commissioner for Patents July 24, 2003 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Under the provisions of 35 USC 1 19 and 37 CFR 1 .55, the applicant(s) 
hereby claim(s) the right of priority based on Japanese Patent Application No.(s) 
2002-244523, filed August 26, 2002. 

A certified copy of said Japanese Application is attached. 

Respectfully submitted, 

ANTONELLI, TERRY, STOUT & KRAUS, LLP 




Melvin Kraus 
Registration No. 22,466 



MK/alb 

Attachment 

(703)312-6600 



® ^ m & n ft 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 



m m ¥ ^ 0 

Date of Application: 

m 0 # # 

Application Number. 



[ ST.10/C ]: 
Applicant(s): 



A 



2002^ 8^260 

t&m 2002-244523 
[J P 2002-244523] 



3 

I 



2003^ 3^140 



4# fF /f ft W 
Commissioner, 
Japan Patent Office 




mSE## m$E# 2003-3016548 



#2002-244523 



[*S*] 

[ft*] 
[ft*] 

[femxttjgm] 
[ft*] 

[ft*3Ui*#] 
[ftlA] 

[«»!#-*] 

[ft*Xtt*lfr] 

[^»^«##] 
[»^«3 

[*#*] 



*mS3 

1502003291 
H01L 21/00 

«#jft±»rf?#&*r 5 o 2#m flcss^tt ascssfem 
&m mm 

000005108 

100075096 

#H ft* 
03-3212-1111 

013088 

21.000R 



2003-3016548 



#2002—244523 



mm i 
[«] . i 



ffi§E4# 2003-3016548 



#2 002 — 244523 

m&m i ] 

wmv-xt: Fi/^yn&u&mtiuz. <ioo>m^m. ^u<«, <ioo 

IffE P f t ^ ^SiTO ;i/S5^©ilfiDOf * a, tats 

mm t> T * $ ft -5 3 £ £ ftftt i: "T -5 ¥»#SSfi. 
[»#«2] 

3M*ftg«-hJC7&*£ftfc, nf^^MiMh7>^^i, p^-v*;i/ 
t&iBV-**: KW-f >fc£*^#lt3tt, <10 0>^ a m ^L<&, <10 0 

nit i: m m & it a> e> # ft tcjgjs s ft , 
mm nf^^ )vmmmi}$k y^yvy.w^*?* ^n^^^xytmx. mm 

3 [ ^ U t> i*^ £ ft 5 r £ £ #M £ i" £ 

■*<D±jc^sft*«i»iR^, Bffteh^>i?x^coy-^^^-r^ fu-t >^ 
£S^#r«Jte, < l o o >£fttt, < tt, < l o o >j£MI£«ffi&tttc& 

1 miE^ 2003-3016548 



#2002-244523 

mmmm « 3 i ± & m u , 

& ifij fcM& ft fajkz$*ftteftftiz®.m-?2> mm mmmmm 

>r yztiffi&ftm*. <ioo>^ii, ^b<«, <ioo>L B H im* 
ft tc m o & # m iz $ n> 

lata b^y^x* it. &m<D n ^ * ;i/M«#$rm h 9 > s?^ * tufa n ^ 

^-f-^K««_fctctt, S9flB*-©n^^*^a«i^«fjRh9>s;^*^, fata 
s — con^ -v * h ^ y v x # £ <d mzmt^r -5 M«icjgja $ n z> m 



tfJlI# 2003-3016548 



#2002-244 523 



iff IB n f - ^ * jvmnmm b^yvxzt. mm p ^ * * jvmmmm h ? y v x 

lcfSBh^>^x#<Z)KW LT^*i5:frftl±> < l o o >*g||«u 

=gL<&, <i o o>«snfcWfc«tc»ofc#fa*e»»;, 

Iff |H n-^ -v * h 9 > X # £ frf ta p ^ ^ * ^IS#»* h 9 > s?.^. 

mm, 

KMfotz v - x n k v a y zl & mx t~mm<z> b ? y v * * n , iffia v^yv* 
#<D±izMmtsti2>m&mhi. mmb ^ y v <nv - * tttm-t z Fi^fyn 

Zffi&Hfaiz. < i o o >*g^$ar. ^L< ti, < l o 0>M^ffii:#fiBf^ffi^^ 

mzh?yv**te, mmvnrvzjimmmiimh^yvxzt. mm<Dp^- 
\^)vmnmij^b^yv^^n,^i'. 

(i, lffsap^^^;i/M«^^h^>^x^(OMH-e^oT, frfiav-x^ Kb 
i: , tffSH^##:«^± izj&m s n & 7 w - ;b kih« tc h * ti r=.mm<D 



ajfIE# 2003-30165 48 



#20 0 2—244523 

yv*#<D_nzBf&2tiz>mmm£> mzh ^ y v * * ©v - 7. nmfo-t a ku 

-Y > £ £*g^2r fatt, < 1 0 0 >*£H«u ^ L < tt, < 1 0 0 >|£M£M& 

h 5 > y ^ 9 n <d m iz&m-t & mm s *i s «& ibmik «fc u & 

IfrfB n 5=- * * ;i/§?m#3frm h 9 > # £ tufa p ^ * * h 5 y 

ffimh^yi?x*<n Ki/-r ymmtf^t LTmnzftfaiz. <ioo>^m 

*#8fr* h 9 * i: stria p ^ -v N5>S?x* 0>±fflStc liffiffi 

[»*«10] 



miZE4# 2003-3016548 



#2 002—244523 

izj&mz tizmnm mm h7>^^0y-xtmt5Ki/^>i: 

am** <ioo>«l«, ^L<tt, <ioo>8fi«i:<Mrfiiii:}&oU 

t&sa p * ■¥ * nmmmm b^yvxz a *i jc * m^nfa 

[»#3lllJ- 

z>m*-frMM®a>mm\*> mm n ^ * * frm&nnzk v^yvx* ifimj&ztitc 
««c»»u mmv-xt^u^yn^s^miz^-n^misc^mwi^mz^L 

M*«12] 
IMU^ l l lcfcv>T> 

[ff^3U3] 
[If Ml 4] 

n ^ * ;i^«#$jHI h ^ > ^ # %. & p -v * ;i/§s}*#^r^ N 9 y Z £ 



5 



ffiSE# 2003-3016548 



#2002-2 4 4523 

mmmmijg: h9>s?**&«e>«fc^ ic mm * mm-r znimt. 

tfcm&t]fflmm<D±K'?'x9*mnLxrt9-y->yir$>x.m£.* 

m&&±ifflwm*3.y*yy-t&xm£* 

tin&j&timmm & k m mrnmrn & mm -r z Jim t , 

mmMmmmm(D±izm^h^yv^^^m^mimm-t^mum^mm't^ji 

mmv-xtFUjykLZm&WfaiZ. <ioo>^i> ^l<», <ioo 
>ffi H$» i: & fit fc e> * ft fc ^ $ ft, 

fe/S * i^icsiffft * ft ic & w- £ trf § a p ^ * b7>^®ft^ 
;i/as ^ iff sa y - * £ k i/ 4 y & ffi&ft mzmu & ft ft \z & n a tu ia n * -v * 

[»#3U 5] 

x # <z)M Hfctsta n ^ ^ h 9 y v x z <dm m '<t »; * < t z v * 

[» #3! 16] 

¥#ftsi££> taia^#^*«±{c^sft^, f-bmrnt. mmtf-bmm 
\zMfc-tzv-xt. py^y tzmx.tc.mmvb^ypx* mmb^yp* 

yVTs^^mx, 

fc&«N»#ffiW:, »Kl*(O<10 0>iiI«, 3gL<«u <10 0>^|ii: 
«f ffi-ft W »C» o fe * IflF JC'^rt 3 ft , 

frffanz:©iiiii5&<z)BrriBiiiiciD h^^y^^Sr^m-r-sy-^^^js-rs k w > 



ffiSE^ 2 003-3016548 



#2002—2 44523 

t £^$*#i«jte> mmmw.ox 1 1 o >m^m, mi> < it. < 1 1 o >m^m£ 

[0 0 0 1] 
[0 0 0 2] 

ic, af^^ h 9 y V* # £ p * h 9 > s?* # t? 

[0 0 0 3] 
[0 0 0 4] 

^ &5Wjg it, 4#M¥ 11-34033 7 m±mx-te. mmM$k v^yy*** 

^ti>T«ic, 2/U ny£Vfe*fem<D*gteyvny>f)\ / ^-y2*zm^ 

[0 0 0 5] 



£BH# 2003-3016548 



#2002-244523 
#M¥6 - 2 3 2 1 7 0#££V^Ti*, f> 9 > * ©4* - h 

[0 0 0 6] 

L <fc e» £ 

[0 0 0 7] 

LfrXstetfb, 1 -3 4 0 3 3 7#^fg©J:^fC. «gfi©«m&R<B 

e> 3 ^ h ©ifin & ^uim it itm% t* « & v * . 

[0 0 0 8] 
[0 0 0 9] 

#g§¥6 - 2 3 2 1 7 O-^^CfcVMTkiU f O^tftS h5>^ 

% - ft <D L # m 3 *i T V % & V % & E * + # & % (7) T? & o . 
[0 0 10] 



2003-3016548 



#2002—24 4 523 

*;kz>;£ ft (KU>f >mWLi$£.}iLTffinz>l5\*i) ti, <i 1 o fc¥fr 

ft©*^&, f;**/l/#6l«:<l 0 0 >»ii*l^l t Ufe, ■ iiiwas b 

3H9#, 1099(2000)) a p^-v*;i/M«#«f*h9>S?^^a>ia»3*ft;©^*-XA 
li, <i o 0>jgSfft©iE?L«)^S&S^ <i l 0>$|&icit^T*£<, 

[0011] 

«^ O&MD <ioo>i©h7>^^ttt 5£&c, «^i-*«TIBtt^ 

[0 0 12] 
[0013] 

[0014] 

[0 0 15] 

Bf2li, Si (0 0.1) ffi±C, K U-T 1 0 0>$ft&C¥*T ICgfetlS 



£B$E#2 003-3016548 



* 1 ' 

#2002—244523 
<fc O iZMf& L tz. n f" -V * h 9 > * &t>* p f -Y * h 

&mmtj%:h^y y**<D*v *)v z> k i/ a ymmzn\^xm^n^ 

[0 0 16] 

Fl/-f>«^«IItS (f t^;i/(CW^t'{i|«l4.3%/100MPa, ft 
[0017] 

-f >S^^if*D-r-5 (f ^^;i/^CTO^J^ijT'«^0.41%/100MP a, ^--Y* 
;WC{M&^;frT*kM$2.2%/100MP a) ■ „ 
[0018] 

— @3lt _hfE(Z)||J^^|Bl^^lim$:f ■y^;i/^TfoJ^< l l 0>;£|nj(Dh 
[0019] 

Kb-f>*SfE*^*II-r-g> (f ■Y^;i/lCW^JSi7-eii^4.3%/'100MP a, ^Y 

^;i/tcie^[^^ij-eii^i.7% / /iooMP a) „ 

[0 0 2 0] 

MLT&W-f ymffiizmM-t&tf (&f3.6%/100MP a) , ^*;wcTO& 
■fifalZttLXiZ, FUJ y<mmtW.'p-?Z> (^6.3%/100MP a) „ 
[0021]. 

m2£m3<Dffi^frt>m*>frte&-Diz > ^ v*)iii\zuz& u >*?5?£<dj& 

10 ffi|I#2 0 0 3 - 3 0 1 6 5 4 8 



#2002—244523 

ffl~z\ < i o o>$i&{cw& h^yy^zzmfttzt. miz, Fi/^ymmtf 

[0 0 2 2] 
[0 0 2 3] 

m^r&isv ay<D@i&fe^t)\ mijMffimztt^T. ^^^)im^m\m^\^ 

y%£gkiz$iVz>T>irfrit. tem^, m^mmffi^* ^yy^%m^EK^^x 

[0 0 2 4] 

tz\ax\ h^yv**(D&?&&mm(Dmmmm~ei*, mmmnnmm&Wi 
(DM^izxzmi&ti^. ^^m(Dm^^^tm(D^m^^izj:^M'^±! 

- [0 0 2 5] 

Ttmnm^mtit. mmoymmit^mmuncDmm^Eiz^^x. mmp^mz 

m£?&fojjtfiZ%<te2>Z\il$:Wt>frlZlstc. 0 #{C, >f- hlO.l/tmfft© 
*#^fmh^>^^^-e^, mmm^m (ST I : Shallow Trench Isolation) 

iz&&mitm®fotift¥tffojj(Dm£mtftz>o 

[0 0 2 6] 

Ei4 h-Bk&ftttcDmmijM h^y v 7.^(D^ ^^)v^(D^t}^mum 



2 003-3016548 



#2 002-2 4 4523 

) ©f^i:i;^fe#'[^{C•3V^TCDif^g^^$nTV^^> (Akemi Hamada, etal., IEEE 
Trans. Electron Devices, vol. 38, No. 4, pp. 895-900, 1991) „ 
[0 0 2 7] 

V^£3£te|!6H{C&oTV^^o£:o 3*U£, 0.25ytt mj^ifj, O £ U > 0.25/i 
[0 0 2 8] 
[0 0 2 9] 
[0 0 3 0] 

®5&, ±«ft(D35Cl^ (Akemi Hamada, et al., IEEE Trans. Electron Devic 
es, vol. 38, No. 4, pp. 895-900, 1991) (DffilLziy #9 #>.3.Gm(Z)£5;£f 
(y- : 2^m) il, *m&mm^<DGm(Dfo±liti&®i(D 
m%l%£%: (4*- h« : 0.2/tm) ^itibt^t^77t'fe^„ 
[0 0 3 1] 

Bf5 {cfcttsifctm, ^-v*;i/#Ki i o>^ 0 ^$i(c^^f^n^^^;i/ 



2003-3016548 



#2002—244523 

[0 0 3 2] 

£<■ >f- h*(D/jN$^0. 1 ^mmf^© h^>^^^©MJi^^fI^». t£ 

*i£ 0 -e©^, o. i timisktt&h^yn^zx'it. m^mmm.^^^ 

[0 0 3 3] 

KTOa»Jt»«. y-h«80nm, >f - h 150 n m, MffiS:±ffi^ 
50nm, S/Uif-T KJR^30nm, STI^ipg5 yti m, STI?#$S£ 350 n m, ^- 

^^sTi*"e<Dj^mo.62Am, T'fe-g>„ *^iwstc fe vnt mtmrnts 

iN, ifti/yn>(iSi02tlT^to 
[0 0 3 4] 



tttSEW 2003-3016548 



#2 002 — 244 523 



[0 0 3 5] 

y¥7s?e> F i/.>f fttt, <ioo>^|#, ^L<tt 

te5l3g/Sij (5l3gt>^T^) T'feU, JtfB p f * h ^y*?x#<D* 

v*;v3<D\zujymffi*mnz%mz®^tt\%<Dm&ifc*i («®t>T») « 

(ffi»t>"f*0 
[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8] 

fcfc, < l o o>«rMl}tc«fli li, M;ttf> <oio>i, <ooi> 
$16, <- 1,0,0m, <o ,- l ,0>$iir&£<z)z:i:-e&£ o 

[0 0 3 9] 

o 

(l) ¥mi*&1A±KJ&l&Ztifc* n**r*frmn9M3kb?yi?x*£* p 



1 4 



ftfIE# 2003-3016548 



#2002-244523 

v4 ytzu&iifoiz. <ioo>is B m mv<it. < i o o^&mtmm 
& m tc ^ e> # i«j ic jg/s $ *u ttrfla p * * * ^mmm^ h ? y s; ^ # <z> ^ -v * ;u 

3P#co^Hce> t>-f J±, Mia n ^ * V^yv^zo?-*?* 

L<tt, HufHicin^T, iffiHBrfiay-xi: ftic 
(c e# & :£ tc 35 W 5 itrfB n ^ * ;i/M«#^r* h 9 > S? * * <D * v * ;i/gp# <fc 

[0 0 4 0] 

(2) i-ma ( i ) ti, nrvZfrmmfti&gkb^yp**®?-**^® 



1 5 



2003-3016548 



#2002—2 44523 

t v\ o z. h feT-^S. 

P&S^tf^&SK, 4>&< £&$lf[£4 5° (Mitf<l l 0>3&W£-£<Z>^ 

ffi^ft) J: l J*lasH<l 0 0>i- W&$t#frtfH3:e>;tfiE<&£ i^iCffitt^tl 

Mx.lf. mZn9v*)immR^h^y¥x*<D9v*)\sBft<D'f- 
h^mtcTO^Mfc^^'S, guSHV-xi: F \s4 y %:MS^faiZ\M.^^^ffaJSc 

o 

>r > * * ipi %n & & fa ^ n s tut a p 9 v * jvmm^mm 

[0 0 4 1] 

- hmMizttm?zv-xz.Fv4ytzmttm&<Db^y¥x&£. mmb 

=yyV?.% (D±iz&$,i* tis <fc »; «m<z>lfif i:, fata h 9 > 2? 

^^©y-^ii^-r^ Kl/>f >£&M^;£|6H$. < 1 0 0 >*£g«U 3g=U<te 

3fc»<z> n ^ ^ * h 9 > V x # £ > W&o) Pft^ h 5 



1 6 



2003-301654 8 



#2002—244 523 

3 tl £ 3 £ £ m t Z> Z. £ £ £ f * ^tft^tt T? & £ . 
[0 0 4 2] 

[0 0 4 3] 

(5) mm O) », *#^.n«, mm^^^^mmmij^v=yyv^^o^ 
i bjmisik & ^ s r *: & #m i: + z ¥m<*mn n & « 0 

[0 0 4 4] 

(6) S&fBn^^*;i/MS#^*h^>^X^ £ t&SB p ^ -V * 

So 

[0 0 4 5] 

(7) Mia (3) fcufcy, Kfsa$e^Ji^ffim^S:^rf twan*- 

ift iz is fajk nmi ^^nz^Lnt^mmzm^n^> mmmmm « , stria 
pf^^;M#Mf7>^^0Sitfeot, f&tay-xi: Ki/>f 

[0 0 4 6] 



1 7 



ffill# 2003-3016548 



#2 002—244523 

[0 0 4 7] 

(8) mm (7) . », nm^nit. mmn^v^jimmmmh^yifxzo) 

[0 0 4 8] 
[0 0 4 9] 

do) ^mikmmt. mE^m^mm±izmm^nr^ m^mmm^L. 

jLtc&WLWZyVT.* |&8ah^>^^*©±K:^S*iS«5»JI!ii:, tufa 
b7>^^OV-^^JSt5 K-l»f feftt, <l 0 0 

[0 0 5 0] 

(.11) (10) IcfcVMT, frffHp^^^;i/M«#Mh^>^^^^ 

1 8 £tiliE# 2003-3016548 




$ ■ftmm. £ ti t~ m.m k mm u , mm v-^n^v^yn^msismzm^ism 

[0 0 5 1 ] 
[0 0 5 2] 

(13) (1) 3^6 (1 1) tCfc^T. ±ffitt»Ktt£ft3i3B 
[0 0 5 3] 

(14) 4M**M£*lcy- h«Si:l9SBy- h««tc*fjS"tS V-*&tf K 1/ 

> ^ x # £ jbjs -r Jim t > Sut b«#^i^ h^>^^^«:»e)j:e)tc mjifflwm 
zmmtznint:, mmi&iifflfflm<D±K^x9*Mmi>xjs$-y-y>f-*z 

mmzmmmmm^mmt^jimt. m mm mmm <n ± k. m m h 9 > 2; * # t 

IS^faWu <ioo>|gm ^L<«, <ioo>ei»i:f|«^ 
- 7. a k 1/ >f > ft fcsa: & # ifij &c & w 5 ttriB p ^ -v * jimmwn^ h 5 

& & m * z «fc e> mm -t s 3 ^ & t -t £ ¥m&mm & mmumx & 5 . 

[0 0 5 4] 

(15) 1MB '(14) tc£v>T, |jfffixy^>iTXSK: <fcoT, 3 > # * h -f 



£BIiE# 2003-3016548 



• 1 * 




mm h ^ y *? * # <d m m iz mm n * ^ * j^mwu'm k 9 > s** # <z>m h £ y n 

[0 0 5 5] 

(l 6) 't&SB¥##3£*Jfclcjgj&£ftfc, KT83 

SHU-CD ^MtSV-^tMtS Kl/>T > ft l±, tfr 

IHS«ct)<i o 0>*§g«N ^L<te, <i oo>l5llti:fi^«(:^ofc^ 

[0 0 5 6] 

mm (i6) ttffa^-cDias&ii, j^y msre&y, mm^om 

[0 0 5 7] 
[0 0 5 8] 

[0 0 5 9] 



£tJ|E# 2003-3016548 




;i/gp<Z)Tlcxtf^;i/M, n^-v^;i/§|S©Ticsi02M5:iBgic#»j^^sz:i:, # 

7-32122 #H¥ 1 0 - 9 2 9 4 7 2 0 0 0 - 

2 4 3 8 5 4#4*#|, 00 0 -16059 9 #4fc#iCfcjU p^-V#;i/£ 

TitCS iJg^SHSL^S i GeJf^U n ^ £Ti&&C S i Gef&ffit 

«^,#'f£iCl^S:X^t-^ftl^^>^o #H2 0 0 0-3 6 5 6 7 -if £^ 

#f^2 000- 3 660 5-^^#(C, #^2 0 0 1 - 2 4 4 6-8#^#{Cli 

mzny h o — ;u LTfS^j ^iDA-S) w ii^lfti^s tiT v^j^, loco stiS^ 

[0 0 6 0] 

sat. *$&m<Dmimmwzmi. 2, 6, 8, ot, 010*^12, fcjctm 

[0 0 6 1] 

ki 0 o>fni^i«i(Z)«#^f*hv>i;x^(o Ku-f >«a©jts;*ifit#ttS:3R , r 

0, mm. y-hti&±iiiJ:'J^tSS iNJK©KttJ!S*^ 

jts*iwtir«;^ffi»j»*©»#©, ^#^g©¥su>f y*j ham^m mint 



2 1 



ffi!E# 2003-301 6548 



^ #2002—244523 

IC^*.S#»&JS:2j8?*t = 

.[0 0 6 2] 

J/'J3>S«© (10 0) ®^L<& (10 0) ffitcWfc®KJgJ«S;ri«&. 
[0 0 6 3] 

^•v*;i/#i«i#<i o o >^iii:¥l!^ 2 o© P f ^ b y> 

i?X$PU P2£, 2oi!!)nft^l/iiW H^>^*#N1, N2j^ £ & S2NAN 

^>i?X^Nl, N2, PI, P2lC*flS-t-5o 
[0 0 6 4] 

10(Z)2NANDtUS&«, 13 1 &C&V>T, >f- hSSFGfc&^-T 5pf^ 

h 9 > 2? X # PI h -v % h 9 y V ' X # N2, fit M (CP2 £ N 

ONT, ^B2«tMLlCJ:oT«^StlS. 3^T% f&IBp*- -V * h 9 > S> 

X#P1, P2tt-OCDT ^ACT1±{C, n^^^;i/M«#^&*h^>^^^Nl 

, N2»— ^©7*^* ^ACT2±lC^J*3*l5o 
[0 0 6 5] 

[0 0 6 6] 



2 2 



£BSE# 2003-3016548 




#2002-244523 



-mm] 



* )vmn&%b& v?yV7>9. p ^ r * ;i/M#8frni s 9 > * * * ic k u >f > 

«»K209««3f!RKJt53!7<Z>»^J±, P^*;i/M«#^JII h^>^*#Pl, P2<Z) 



0 



1 



£tt$E# 2003-3016548 



#2002—24 4 523 



#fFMtf)## #0 2002-244523 

Sf«f#-3 50201255938 

mm& mm 

gym mz.m%±ffi 0094 

#f£B ¥f&l 4^ 8I 2 7H 

• mumm> 



1 



ffiSE# 2003-3016548 



#2002-244523 



1. mM^HB 



m m a m m m n 



(0 0 0 0 0 5 1 0 8) 
1990^ 8H3 10 

mm&m 



i 



ffiffE# 2003-3016548 



#2 002 — 244523 



[Si 8] 



H18 




<100>|4 



[019] 

019(a) 



238 237 236 209 220 




mii#2 oo3- 



3 0 16 5 4 8 



#2 0 0 2 



-244523 



[02 0] 



2 1] 



020 




<100>$j| 



021(a) 
23fi 232 23£ 209 220 




AA77 V V / V V 7-7 



231 / 233 



£32 234 



235 



230 



201 



238 



209 



021(b) 



220 




231 232 2021 201 



202m 



202n 



1 0 



2003-3016548 



\ 

\ [022] 



#2002—244523 



ACT-DM 



ACT 



\ 



EQ 



> 



<100>|S 



E122 



L 



E: 



[02 3] 



023(a) 
238 237 236 209 220 




233 235 202g 

232 234 , 

v " 

230 



202h 201 



238 



023(b) 
209 220 




231 232 202i 201 



202j 



1 1 m$E# 2003- 3 016548 



\ 



\ [02 4] 



#2002-244523 



-1000 




50 100 150 
SiNJlgJ? (nm) 



200 



1 2 £fJliE# 2003-3016548 



4#2 002-244523 

«ijR209ii r bi i izy*-* h^y £?*#En&ic£VNT, p^-v^;i/M*#^h^> 

M«ist»*. h^y vts * omm^mziz, i&j3WMmi*i&<bm*±$.x*mMisX 

@i©^ib^7-^ h®{cfe^•t^^r®^A~D^cov^T(Z)^0$:0lo^c^.-r 

nft%jm h ^ yVT.9 210 v^v*)vwt<mmjj%:h^yvx#230}i, ^tib 
(D h =y y v * % <D ±m iz mi& z ti t=. & ± mmm209x mm $ n & . 

[0 0 6 7] 

fw> (212, 213) >r- vmmmziA. v- hM2i5-e«$;3*i, >f 

- h«ffi215©±®, fe^tfy-*- Kb>f>"(212, 213) CD_hM{C«, i/W 
4 F217, 218#0$;3*l£ o n§0y-y. • RU-fyi:&, >!f-h«^215 

£&A,-e*ffai-£212, 213T-^$tlfe, y-X«, t b < K y-f yMc© ^ 

jiv^&y, ^#i$&$i;£±©^vNtt&^<AT% y-x • Fu>f 

y (212, 213) £. L/T, 3tfB-rs 0 #acMir& p ^-v b> 9 y ^ 

[0 0 6 8] 

bmmm&Tiz&mT&^mfomfavm^m&vmmx&z, #ix.&, &mmm 

[0 0 6 9] 



ffillfl 2003-3016548 



#2002—244523 



■ KU-f> (232, 233) ^-h,WIK234, ff - h M235-£#t/££ *l 
, h«H235tf>±®, fecfc^y-X- Kb-f>(232, 233) ©JiMtCtt, */ 

U-9--fK237, 238^^$tl-5 0 4*- hiNS«M9l214« 234 £: 4*- MI215 

, 235, >>Uif>T K217, 218, 237, 238(D{MfC &^b3iii (SiN) ^, i/'Ja> 
mitWk (Si02) ^^^^-9--f K^^-;U216, 236#^£*l3 0 Z-UhOY^y 

i/uny^ti^ (si02) ^, (siN) a^^s, mmm^-fr 

[0 0 7 0] 

^- M«2 1 4, 2 3 41t «AH S/U 3>gMfc|g (S i 02) , ^>fb 
(SiN), Mit+Zy (T i 02) , WLitV^Zi-^JU (Z r 02) , ^ 
ft^n^A (Hf 02) , mMitZyZfr (Ta20 5) &£tf)§imMI, 

[0 0 7 1] 

rv*)ifflft<DV-*- Fi/^y*U&^fatf¥m<frmfo(D<i 0 0> 

[0 0 7 2] 

!f-Mi2l 5, 2 3 5it M;Ui, &ffi£kZ/V nym> 
yfzk^y (W) , (Pt) , (Ru) fc-g^t*:: 

[0 0 7 3] 

£ <b(C-£tf)±®K:J£, «^tf,.BPSG (Boron-doped Phospho Si 
licate Glass) SOG (Spin On Glass) Jft,. & £ W£T E O S (Tetra-Et 

hyl-Ortho-Silicate)^ V^b^C^S**, V^±*Ay 
UfcS/U3>BlfbKaiS»W«S»K203, 220 



2 4 



ffifl# 2003-30 16548 



#2002—244 5 23 

[0 0 7 4] 

t&mtL. ititiftii (siN) ^^^u. it^mm&m. &z>^iz 

[0 0 7 5] 

-o&tfsirffi (si<z)A-Bm®, ®io(a)) z*i*. mmm*ftM±Kts^T* 
mmizmmznz. m^tnmm^m202z^m/vxmm-t^>2-D<Dh^yp^ 
$±izBmznz>j&j]mfflm&. nmm^m202a±xj^Mmm^mmt^' 

hio(c)) tc^vATii, mm-tz h^>v*$±izMf&2nt=.fojjmfflmtemm 
-ttefr*. nmm^m±. mz.&. 202a, 202e_t^ mtjmmmitmm 

[0 0 7 6] 
[0 0 7 7] 

©v-* • y±\zMmtznz>mmztt it, 20%j^Jt. Mlft£*iTVN£ 

>f >±T?©Kfftt50nm<fc U*£<> <fc U < »80n mj^±7?fe *J , P^-V 

^Mt^b^v^^cri'f'f ^tc»g? , tS7-f -;i/K±t?©IBij*l±50 

fcs^u mm-tzmm.mmz. m^ii andekj, norisi]ss-, oRimi&> Amx* 



2003-3016548 



#2002—244523 



v7 7mm-v&^T&Mt>&\<\ ^*«ff»K^©«3t^M», 

[0 0 7 8] 
[0 0 7 9] 

. > ^ # «it 0 * * ;i/3P#<& JS;fr ic^a. s & h e> fric u * * 

[0 0 8 0] 

0 2tt, ^*;i/;£|Rj#< l o o>iffi#ftco«#Mh^>^*#© > 

[0 0 8 1] 

»J)SAMim^ty77t'fe§ 0 h HE© 

[0 0 8 2] 

[0 0 8 3] 



tfJlEff 2003-3016548 



#200 2—244523 
) h^>^X#±®, fe«fcUfMaa^ffiC— «{C^JKbfcli-^JCtt, h^>^ 

[0 0 8 4] 

-3^ * h 9 > 5? x # AH ic o v n x tt, Mk^MiaM^c * T* J[£ < S3 «fc 

[0 0 8 5] 

* h 9 > * « «fc y /jn $ v e> «fc e» tc -r s . ^ <n <t e> KUKtf&Mfc/ws 

[0 0 8 6] 
[0 0 8 7] 



ffi$E4# 2003-3016548 



#2002-244 523 



fc<m.? «fce>ict*ifcmv\, (em, 12) 
#$8E0>8i 1 5iMcD^^is«ti. Hue*** <fc e> m!&£® izmm l & 

©*-**/l/JC¥ff, lM#P^co^T&, SfMijSr^MS-tirSr il^T^So 
[0 0 8 8] 

[0 0 8 9] 

£ (SiN) fcbfe*^, 'jratt*IK<Z>7&J&&, V-*- KU-f >««»cjt»ffi 

[0 0 9 0] 

#T?£S a -T^t>t)> f5^MWM209S:, -ii:«Ibfcts SBfif^3>4r^ 
h?L^.ya-fe^h|Bl^C, ^MMIflBX^n-fc* (S?ti§^-#g|i202c^202b 



2 8 



miiE#2 003-3016548 



#2 0 0 2-2 4 4 5 2 3 



v 



[0 0 9 1 ] 
[0 0 9 2] 

h ^0 .08 n m(D V'yyVT.ZK&tf&f?* )\sW>ft<Dfoj3 iC^x. £ ^itB^CDf^ 
i$*,mfotJXtbZ> S i N£#t5£ 0 ) ©BUI^CO VnT, ^Mrbfe^fc^-T,, 

£#0J!<b2Mc&o£o y-* • Ki/>f >-bfr*> yw KM^fc 

[0 0 9 3] 

ife^ot, p •* * ;i/Mm#^im h 9 > # © r ^ ^ yic mm. -t & 7 j 

- ;i K_h fc £ s jcS^jififlfflrWECDHSPjffiE'ffc 14, n ^ -v * h5>^*ffl 
y-x- Ki/>r >_Licfctts]g|j?j; y 20%^±, mmib-t&oifiM* L <. 

if{i50nm,j:^t<, 3 b L <tt80n m#_tT*& »J, p^*;b§?« 

[0 0 9 4] 



ffi$E# 2003-3016548 



#2002—244 523 

[0 0 9 5] 

&J2CF&C^o >f-hS80nm, h if£ 150 n m, ^4 F * -^MJ? {V 

V ^ymmzm^Zfflfr) 50nm, i/U^-T KMJ?30nm, STI$£fll5 STIjf 
^£350nm, >f- hM^STl£TC7)8Eg|0 f 62/im, -??&£ 0 rtl^COTfMtt 

ic pg e> n s * <z) & v ^ 

[0 0 9 6] 

Vx*(DFU4ymffitf3i£LTffi.tiZ>j3mt, <100>MH$HU 3g=L<tt, 

< i o o>u^mt^m^mK, ±mn^^^;vmm^m^b^y 

V7s^(D^^^)vm\z\y~^^mmhrz.n<D^^y^%<D^^yyyVi^. ±IH 

[0 0 9 7] 

i^©M^i&^Ki5g^. p * v * jvmmmm v^yvy.^^^% Jim &tem 

[0 0 9 8] 

(a) £M V ^ T Mm V £ * CD V$> 3 ■„ 
[0 0 9 9] 

(1) */U 3>S«201±tC«#Sfr* h^>^*#230, S/WJ F218, 217^£ 
0j£U ^^MM209$:_h®^®tC^t--5 o (013) 

3 0 ffifE# 2003-3016548 



#2002-244523 
^DX(D^^?:^fe§ iotCtSo (014) 

o) mt>ummw*^v^y>f\z.£. »j, iux-rs. (015) 

(4) *iaift»JK203&^U, Z2y#9h'7 { 5r?207<Dmiit i mft<D»K1L*mV 
Z>„ (016) 

(5) h^^207&7£j?g-r5o (017) 

(6) ±«©fB**223. *raffiftK220«&»MK-r&. (010(a)) 

• *HJfe#9ic<fctitf, iS'*fla»JIR209©/s*fli!Ifflr©i(ixya-fe^h, n>#*h 
e> 4x -5> i: e> ^ -5 0 

[0100] 
[0101] 

mz, *wRv>mz$mm*m±&&-&. mi8^^m2i^m^xmm-t^ 0 04 

«©TOi/-fr^ h^^-rm^s, 019(a) texmm^mifrmm&Mwvn^ 
m \mi8<Dk-miz.m^r=.mm , 019(b) 

0 (018(DB-C^{cmo^mffi) , 02Ott«0f iMOffiHT'? h 

^•tms:0. m2i(a)im&<D¥Mftmm<Dmm<Dm$:m ^om-Bfjucmo 
tc.mm . m2i(b)&*mn<7)¥mfomm<Dmm<Dm^m (02o<DB-c$aucmo 

[0 10 2] 



m$E#2 003-3016548 



#2002—244 5 23 



[0103] 

*mffim<D¥mfogkmfc> mmz^-t^oK, ^*;i/#i«j#<i o o>miz 

[0104] 

JHt(STI) 202T*#^3tlSo 
[0 10 5] 

Pft^Mi^h7>y^^it n§i[^x;i/23nc^s4xfepMy-x • 

Kl/>f> (232, 233) h$fi^234, 4» - h ««235T?*^3 ft, 4*- h 

*«235©_hffi, fccfctfV-;*. • FW> (232, 233) <Z)±®lCfc}:, S/y*>fK2 
37, 238tf $ ft Z> o * fc, - h $fe^^234 £: >f - h SM235, */ U it -Y K237 
, 238(7) «(Ctt it >T K^*-^236*^^Stl-5o 3 ft £ © h ^ > # te, ^ 

^t>*«|ji^«mim6MtC^fe=fe«)S:«v\T : fomv^ 0 
[0 10 6] 

[0 10 7] 

oSmteW) ft $. LV^ 0 Jlttlfttcte, 0.25/t«JKT, «fc"y»*L- 

[0 10 8] 
[0109] 



ffiIE#2 003-3016548 



4*2 002 — 244523 



»U^79h^Lfct)<i!)T?fe5. ^**;i/#i*itt< l o 0>«i;£i3n?»<&. tt 
|5(©P^^^;i/M«#^h^>^X^230^\ • Kl/>f> (232, 233) fll 

JUcSr^t-.S «te>lC, STI (2021, 202m, 202n) LT^»gBfi3 *l£T ? 

[0 110] 

x#(d ymm(Dfo±i)mm}i&^x^z>o fr-e«it?>(t sumo 

[0 1 11] 

ffiW^*#»^h^>^X*&^t-S©JcMv%e,ti««»3R^«l (STI) 
[0 112] 

m20lZBlstcitmW(D¥-ffil<"(TV h*e«, ^-V^WCji^^lnKDSTI (2021 
, 202m, 202n) (D&mtfil&tKDm&fr b +#IC »P $ *lT £ 1 s , 

;wcw#iRj{c:ov^tt, s/y*>f K238<z)^^btc#e>5f5B^*^fg^LTVN 

[0 113] 

vnymmizMf&2nfc®,<wi<mm*mitzftzz£K&&<frmmmKmm-f 



3 3 



£BfIE#2 003-3016548 



#2002—244523 

#tf>if#MC <fc£W##*£^o #(C0.25/*mJ^T*C^TjS;frca^n#*£ <& 
[0114] 

202U 202nu 202n) <DBm (STI LTHI^f -5 l$tf>7 * TCDKEHj 

f^^iHcm itt£f#l«]£*jfc, prtBfcre»J»Kf S Uv*„ & 

[0 115] 

^-v^^bp^ic. 5^*;wcim, afe^f^rsjii^tc, mig^i7?:# 

[0 116] 
[0 117] 

[0 118] 
[0119] 



ffi!E# 2003-3 016548 



#2 002—244523 

m4mmMT*&z¥mfomm<D¥ffiuj tv b zm-fm^m. 023(a) &&&& 
<D¥mftmm®\&\m<DM^m (m22<Dk-hmizm^t=.mm) . 11123(b) it^mm 

[0 12 0] 

Mffl*mt]fflfflm(D&mc.&-DTft^T^fr<DizttL, *mmwx&. sti® 
mm^£^Tfi-Dx^z>£.\,^&T*$bv, m 3 mmm tomtit. b^yv?sZ 

[0121] 

* h 9 > y * (c ilt £ iR?g>lB1ltt&(Z)flMB J: »j K«;I>J: 

[01 2 2] 

©flPItf, «rtBfcRy»&<, JUfctttctt, 0.25 ^m^T, «fc»;»*L<tt, 

- r * t- ^ :/ACT-DM#7g sns. 

[0 12 3] 

:?ACT£|l?f«&^:RT?&S 1 &l^fc^ 0 Mill #3-7*7^ :/|ffl<Z)STI (202i 
[0124] 
[0 12 5] 



miiE# 2003-3016548 



#2002—244523 

[0126] 
[0 12 7] 

>Z1T% #HifcMtf><fce>&C, h9>^X^O^J*3*l&V^T'^'T'-r ^ACT-DM* 
[0128] 

ifew hm$* k u << y nm z mm -t z> ^ t. # s £ v % e> e> ti s . 

[0129] 
[0130] 

[Mtf>f8«i&Bj!] 
[mi] 

3 6 £BiE# 2003-3016 5 48 



#2 002 — 244523 

[0 2] 

^*;i^|Hj;tf< l o 0>$|tcW&, n^v*]iMRZ$v *v*)VMnR%} 

[03] 

[04] 
[0 5] 

e#?^h^>^'^^<z)-t9:f^{c &2>ms.^y#? (Gm) ©lSiJ(C^f-t 

[06] 
[0 7] 

S T I (DM^aiafS:**\ ^^^;i/SP^©^^{c#^§l^#?:^tfbfcM^$: 

[08] 

[09] 
[010] 

[011] 

[012] 
[013] 



ffi£E#2 003-3016548 



#2002—244 523 

5. 

[mi 4] 

[015] 
■ [81.6] 

So 

[01 7] 

[018] 
[019] 
[020] 
[0 2 1] 
[02 2] 
[023] 
[024] 

3 8 ffiSE# 2003-3016548 



#2002-244 523 



2 0 1 




✓ J — « s asTZX. 


2 0 2, 


2 0 2a- 


~ 9 0 9 n v^^^^2.4>M 

V £i 11 -OCl-B-dr* J 7J BE 


2 0 3, 


2 2 0 




2 0 4 




"7 "X ft 


ACT, ACT1, ACT2 


~? ft ^- J -f 


2 2 3, 


ML 




2 0 7, 


CONT 


—l^s&ft U —f^r ft* 

—i^/y> y s zs y 


o r\ q 

z u y 




/'U> 7J mil wJ IK 


2 10, 


Nl, N2 


11 j x •f' /Ua! Wi-Tr-y-Jj^fc r 7 y y a ?< 


2 11, 


P-WELL 


t> Ttfl i*r -f- 11 / 
P 9i V 31 JV 


2 12, 


2 13 




2 14, 


2 3 4 




2 15, 


2 3 5, 


FG >f- VMM 


2 16, 


2 3 6, 


2 16a, 2 16b F^X — ll 


2 1 7, 


2 18 




2 3 0, 


PI, P2 




2 3 1 






2 3 2, 


2 3 3 





ACT 7 DM tf^-Tv-^J 7' 



3 9 



aiSEff 2 00 3 - 3016548 



#2002-244523 



[Si] 



0® 



[H2] 



£2 
P1 





~7~ 






"7" 


1 y y 


-7" 


7 


"7" r 














o 






21 


12 


/ 


/ / 


-Z. 




_z. 


/ 






<100>$fc 



8 20 

S 10 

is! 

#5 0 
IBP 0 
A 

v-10 

--/ 

-20 



^*;u//<ioo>estt 



-200 -100 0 100 200 
(6* (MPa) 



l 



ffifl4#2 003-3016548 



#2002—2445 2 3 



[S3] 



g]3 





20 


5 




u 


10 


m 


0 


A 




V 


-10 








-20 



^*;u//<iio>«S?6 




I I 



-200 -100 0 100 200 



[04] 



04 




2 



ffiSE# 2 003-3016548 



#2002 — 244 5.2 



H15 




-150 -100 -50 0 50 100 150 
(MPa) 




-2000 -1000 0 1000 2000 

smmfcii (MPa) 



IE17 

0 i — 




-800 -600 -400 -200 0 
SJimt^mittl (MPa) 



#2 002-244523 



[08] 




[09] 



H9 

nm pm vammm 209 




NM PM 



4 



&I£#2 003-301 6548 



#200 2-244523 



[010] 

H! 1 0(a) 



228 232 22S 2Q7 £09 220 223 203 




221 23£ 201202 202c 211212 



m 10(c) 




5 



&!IE##2 003-3016548 



[011] 



[mi 2] 



#2 0 02—244523 



g|1 1 




T7~ 


2 y y~ 


■7" 


7* 






"7" 










1ST 



























•< > 

<100>$ft 



012 




P-WELL 



ffi!iE# 2003-3016548 



#2002—24 4 523 




[Ell 5] 



g|T5 




230 




230 



8 



2 003-3016548 



